7~24-Q8¢ {(1D0OPMIMIRTUNE and CO, |BOY asvp 0736 0 2/ 21

) gﬁ . )

586493

f“u n‘% ‘ -
; LAy UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

AN/ WASHINGTON, D.C. 20480

Y, nmté# |

AUG 2 2 Jogt
OSWER No. 9200.4-14

MEMORANDUM
SUBJECT: Establishment of Cleanup Levels for CERCLA Sites with Rudlouchw
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TO: | Addressees |

Thls memorandum presents clarifying puldance for establishing protective
cleanup {evels' for radloactive contamination ut Comprehensive Environmentul
Response, Compensation, and Liability Act of 1980 (CERCLA) sites, The policles
stated in this memornndum are inclusive of all radioactive contaminants of concern at a
site including radon? The directive s Jimited to providing guidunce regarding the

protection of human health and does aot address levels necessary to protect ccologleal
teceptors,

"This directive provides guldance on cleanup levels exprassed us a risk, exposure, or dose level und not as o soll
concentration level, Tha cancentration level for various media, such as sail, that corresponds to u givin tlsk level should
be determined on a site.speciile basls, based on factors such as the assumed land use and the physical characteristies (¢.4.,
Important surface features, soils, geology, hydra geolosy, metearology, and ecology) at the site. ‘This guldance does not
alter the Natlonal Ofl and Hazardous Substances Pollution Contingency Plan (NCP) expectations regarding treatntent of
ptincipal threat waste und the use of ;ontaintment and nstitutional controls for low lovel throai waste,

civvl

0

¥§ince radon is not covered In some Federal radiatlon reyulations it fs important (o nute that the clesnup guldance
clarlfcution In this memorandum include rudon, Attachment A Is a llsting of standards for radionuclides dneluding
radon) that muy be applicable or relevant and approptinte requirements (ARARS) for Superfund siies.
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This document provides guidance to EPA staff, Tt also provides guidance to the
publicand to the regulated community on how EPA intends that the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) be xmplcmenwd The
guidance is designed to describe EPA’s nationul policy on these issues. The document
does not, however, substitute for EPA's statutes or regulations, nor is |t 4 regulation
itself. Thus, it cannot Impose legally-binding requirements on EPA, States, or the
regulated community, and may not opply (o a particular situation based upon the
circumstances. EPA ‘may change this guidunce In the future, us appropriate.

BACKGROUND

All remedial nctions at CERCLA sites must be ﬁrotcctivc of human health and
the environment and comply with Applicable or Relevant and Appropriate
Requirements (ARARS) unless a waiver is justified, Cleanup levels for response

actions under CERCLA are developed based on site-specific risk assessments, ARARs,
and/or to-be-considered material® (TBCs).

LY

A listing is attached of radiation standards that arc likely to be used us ARARs
to establish cleanup levels or ta conduct remedial nctions, Cleanup standurds huve been
under chclopmcnt by EPA under the Atomic Energy Act (AEA) and will be ARARs
under certain circumstances if issued,

ARARSs are often the determining factor in establishing cleanup levels at
CERCLA sltes, However, where ARARS are not avallable or are not sufficiantly
protective, EPA generally sets site-specific remediation levels for: 1) carclnogens at a
leve! that represents an excess upper bound {fetime cancer risk to an {ndividual of
between 104 to 10 and for 2) non-carcinogens such that the cumulutive risks from
exposure will not result In adverse effects to human populations (including sensitive
sub-populutions) thut may be exposed during a lifetime or part of a lfetime,
incotporating an ndequate mm-gin of sufity, (See 40 CFR 300.430(c)(2)(INAN2).)
Since all radionuclides ure caccinogens, this guidunce addresses carcinogenle risk. If
non-carcinogenic risks are posed by specific radlonuclides, those risks shouid be taken
{nto account in establishing cleanup levels or suitable remedial actions, The site-
specific level of cleanup is determined using the nine criteria spectfied i Sectlon
300.430¢e)(9)(ill) of the NCP.

Ma.be-considered materlal (TOCs) are nonspromulgated udvisorfes or yuidunce lssued by Federn! or Slate
governments that arn not legally binding and da nat have the siatus of potentinl ARARs, However, TBCs will be

cansideted along with ARARS as part of the aite risk assessinen and may be used in determining the necessnty level of

. cleunup for pratectian of health and the environment,
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[t is Important to note that a new potentinl ARAR was recently promulgated
NRC's Radielogical Criteria for License Terminution (See 62 FR 39058, July 21, .
1997). We expect that NRC's Implementation of the rule for License Termination
(decommissioning rule) will result In cleanupy within the Superfund risk range at the
vast majority of NRC sites, However, EPA has determined that the dose timits
established in this rule as promulguted yenerally will not provide u protective basis for
establishing preliminary remedlation goals (PRGs) under CERCLAS The NRC rule set
an allowable cleunup level of 25 milllrem per yeur (equivalent to approximately § x 10
increased lifetime risk) as the primary standard with exemptions allowing dose lmits of
up to 100 millirem per year (equivalent to approximately 2 x 10 incrensed Hfctime
risk). Accordingly, while the NRC rule standard must be met (or waived) at sites where
It is upplicable or relevant and appropriate, cleanups nt these sites will typleally have to
be mare stringent than required by the NRC dose limits in order to meet the CERCLA
und NCP requirement to be protective. Quidance that provides for cleanups outside the
risk sange (in general, cleanup levels exceeding 15 millirem per yeur which equutes to
approximately 3 x 10~ increased !ifetime risk) s similarly not protective under
CERCLA and generally should not be used to establish cleanup levels,

The lack of a protective comprehenslve set of regulatory eleanup luvels for
radiution, together with the possibllity of confusion as to the status of other Federal
Agency regulations and guidance as ARARSs or TBCs, may cause uncertalnty us to the
cleanup levels deemed protective under CERCLA. Untll a protective comprehensive
radiation cleanup rule is avallable, this guidance clarifies the Agency's position on
CERCLA cleanup levels for radiation,

OQBJECTIVE

This guidance clurifics thut cleunups of radionuclides are governed by the risk
range for all carcinogens established in the NCP when ARARSs are not availuble or are
not sufficiently protective, This is (o suy, such cleanups should generally achieve risk
levels in the 10 to 10 range, EPA has a consistent methodology for assessing cancer
risks and determining PRGs at CERCLA sites no matter the type of contamination.®

1See lotter, Carol Browner, Administrater, EPA, to Shirley Jackson, Chalrinun, Nuclewr Regulatory Cummlssion,
February 7, 1997,

YSee attachment B for a detailed discuséion of *he hasls for the canclusion that the dose limits in the NRC nule ure not
adequately protective,

*U.5.EPA, "Risk Assussment Guidance for Superfund Volume | Human Health Evalustion Manual {Purt A) nterim
Final," EPA/S40/1-89/002, December 10R9, U.S, EPA, “Risk Assessment Guidance for Superfund: Volume | » Humun
Health Cvaluation Manual {Part B, Develupment of Risk«based Preliminury Remedlatlon Gouls", EPA/S40/R-92/003,
Decembet 1991, : -
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Cancer risks for radionuclides should generally be estimated using the slope factor
approach identified in this methodology. Slope tactors were developed by EPA for
more than 300 rodionuclides in the Heulth Effects Assessment Summary Tables
(HEAST).” Cleanup levels for radioactive contamination at CERCLA sites should be
established as they would for any chemical that poses an unaceeptable risk und the risks
should be characterized In standurd Agency risk language consistent with CERCLA
guldance.

Historically, radiation exposure and cleanup levels have often been expressed in
units unique to radlation (c.g., millirem or picoCuries). [t {s important for the purposzes
of clarity that o consistent set of existing risk-based units (Le,, # X10*) for cleanupsy
generally be used, This will also allow tor case and clarity of presenting cumulntive
risk for all contaminants, an objective consistent with EPA's polley on sk
characterizatior.

Cancer risk from both radlological a:. ! non-radiologicul contuninunts should be
summed to provide risk estimates for persons :¢posed to both types of careinogenic
contumninants, Although these risk initlally may be tabuluted separately, risk estimates
contaiued {n proposed and final site declsion documents (e.g., propased plans, Record
of Decisions (RODs), Action Memos, ROD Amendments, Explanution of Signiflcant
Differences (ESDs)) should be sumrmed to provide an estimate of the combined sk to
individuals presented by all carcinogenic contaminants,

IMPLEMENTATION

. The approach in this guidance should be consldered ot current and future
CERCLA sites for which response decisions have not been made,

Overall Exposure Limit:

Cleanup should gencratly achieve n level of risk within the 10% to 10
carcinogenic sk runge bused on the rensonuble maximum exposure for an indlvidual.
The cleanup levels to be specified (nelude exposures (rom afl potentiul puthways, and
through all media (c.g., soll, yround water, surface water, sediment, olr, structurcs,

U5, EPA, “Health ETects Assessment Summary Tables FY'«1995 Annual” EPA/SA0/R98/036, Muy 19951 und U8,
EPA, “Health Effects Assessment Summary Tables FY <1995 Supplument,” EPA/SHO/RD5/1 42, Nov, 1998,

‘For further discussion of EPA‘s policy, see memorandum fram EPA Adiminlsiralor Caral Browiter entiiled: “EPA
Risk Characterization Peogtun,” March 21, 1995,

-
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biota). As noted in previous policy, “the upper boundary of the risk range Is nota
discrete line at | x 104, although EPA generally uses | x 104 in muking risk
manugement decisions, A specific risk estimate around 10 may be considered
acceptable if Justified based on site-specific conditions”.?

If a dose asscssment is conducted at the site'® then |5 millirem per year
(mrem/yr) effective dose equivalent (EDE) should generally be the maximum dose limit
for humans. This level equates to approximately 3 x 10 increased lifetime risk and is .
consistent with levels generally considercd protective in other governmental actions,
particularly regulations and guidance developed by EPA in other rudintion control
programs.'!

Background Contamination:

Background radiation levels 'ill generally be determined as buckground levels
are determined for other contaminants, on a site-specific busis, In some cases, the sume
constitucnts are found in on-site samples as weli as in background samples. The levels
of each constituent arc comparcd to buckground to determine its impact, if any, on site-
related activities. Background is generally measured only for those radionuclides that
are contaminants of concern and is compared on n contaminant specific basis to cleanup
level. For example, background levels for radium-226 and radon-222 would gencrally
not be zvaluated at o site if those radionuclides were not site-related contminants.

IMemo from Assistant Administrator Don Cluy to the Reglons; “Role of the Buseline Risk Assessment In Superfund
Remedy Selection Decisions'” OSWER Directive 9355.0-30; April 22, 1991,

'°C1=mup levels not based on ARARS should be expressed us risk, although levels may at the same time be expressed
{n millirem, '

Y urther discussion und analysis of the basis for this recommendation is contained In the materials In the ducket for
the AEA standurd under development by EPA, which Is available at the following address: U.S, EPA, 401 M Streel, S,W,,
Room M1500, Air Docket No, A<91-27, Washinglon D.C. 20460, The material is also avallable via computer modem
through the Cleanup Regulation Electronic Dulletin Doard (800-700+7837 vutside the Washington area and 703-790-0823
locally), ar on<Jine through the Radiation Site Clzanup Reguiation HomePage (httn//www.epa.gov/radiation/cleanup/,
Cleanup lavels based on sonie older AR,\ARs that use a 25/75/23 mreavyr sandard {l.¢., 23 mrem/yr to the whole bady, 73
meemvye to the thyroid, and 23 mrem/yr to any other critical organ) may appeas 10 permit greater risk than those bused on
15 mrem EDE but on average correspond (u apgruximately 10 mremvyr EDE, using cur:ent risk methodologles. Simifarly,
ARARSs based on a 25/75 mrem/ye standurd used ns an ARAR {l.e,, 23 mremv/yr to whole body and 75 mrenvyr to nny
¢ritical organ) would on nveruge correspond ta those cleanups based on |8 mremyyr EDE. (See also "Comparison of
Critleal Organ and EDE Radiation Dose Rate Limits for Situations Invalving Contaminated Luand;* OfMce of Radlation
and Indoor Alr; Aprll 1997.) Seu also Attachment 8, -

- 5 -
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In cenaln shwatlons buckground levels of o slte-related contaminant may equat
or exceed PRGs established for a site, [n these situations backgrotnd and stte-related

lcvclflof radiation will be addressed us they are for other contaminunts at CERCLA
sltes,

Land Use and [nstitutional Controls:

The concentration levels for various medin that correspond to the aceeptable sk
level established for cleanup will depend In part on land use at the site, Land uses that
will be avallable following completion of a response action ure determined us purt of
the remedy selection process considering the reasonably antielpated lund use or uses
ulong with other factors.”? [nstitutlonu controls (1Cs) gencrally should be included us a
comporcent of cleanup alternatives that would require restricted land use In ordet to
ensure the response will be protective over time, The {nstitutionul controls should
prevent un unantlcipated change in Jund use that could result in unacceptable exposures
to residual contamination, or at a minimum, alert future users to the restdunl risks and
manitor for any changes {n use.

Future Chuages in Lund Use:

Where waste {8 lcft on-site at levels that would require limited use and testricted
cxposure to cnsurc protectiveness, EPA will conduct reviews at least snce every five
years to monitor the sits for any changes including changes in land use, Such reviews
should analyze the Implementation and efTectivencss of uny [Cs with the sume degree
of care as othor parts of the remedy. Should land use change {n spite of land use

R ar funhet information regarding EPA's approach for addresaing background at CERCLA sites see: Nutional Ofl
and Hazmdous Substances Pollution Contingency Plan, 55 FR 8717.8718, March 8, 1990; U.5, EPA “Guldance on
Remedial Actions for Contaminated Ground Waler at Superfund Sites,” EPA/340/Q-88/003, December L1988, py, 4+9;
U.S. EPA “Soll Screening Guidance! User's Gulde," EPA/540/R.96/018, April 1996, pg, 8; and U.*, EPA “Rlsk
Assessment Quidance for Superfund Volume | Human Health Evaluation Manual (Part A)," EPA/S40/1-89/02, December

1989, pp. 4+ to4~10 und 318 to 5419, |l should be noted that certuin ARARs specifically address how to fuctor
background Into cleanup levels. For example, some mila'lon ARAR levels nte extablished as [ncrements above
background concentrations. (See attuched chant for a listing of radlatlon standards that are {ikely to be used as ARARS,)
In these clicumstances, rather then follow the general guldance clted above, background shoutd be addressed in the
ranner prescribed by the ARAR ARARs, such i 40 CFR 192, ird available lo establish cleanup levels (ue those
natdrally occurring radlonuctides that pose the most risk (suh as radlum.236 or Thotlum in soll, and ndoar radon) when
those radlonuclides are site rolated contaminants,

Pin developlng Land use assumpiions, declsion makers should consult the guidance pravided In the memorandum
from Elllon Laws A.A., OSWER entitled: “Land Use In the CERCLA Remedy Selectlon Process" (OSWER Directive
Na, 9155.7.04), Muy 25, 1998,
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“restrictions, it will be necessary to evaluate the implications of that chunge for the
sclected remedy, and whether the remedy remains protective (e.g., 2 greater volume of
soil may need to be removed or managed to achieve an acceptable level of risk fora
less restrictive land use), ‘

Ground Water Levels:

Consistent with CERCLA and the NCP, response actions for contaminated
ground watzr at radiation sites must attain (or waive as appropriate) the Maximum
Contaminant Levels (MCLs) or rion-zero Maximuwm Contaminant Level Goals
(MCLGs) established under the Sufe Drinking Water Act, where the MCLs or MCLGy .
are relevant and appropriate for the site, This will typically be the case where ground
waters are a current or potentinl source of drinking water.' The ARARs should
generally be attained throughout the plume (l.e., in the aquifer),

Modellng Assessment of Future Exposures:

Risk levels, ground water cleanup, and dose limits should be predicted using
appropriate models to ¢examine the estimated future threats posed by residual
radioactive muterial following the completion of the response action,”* The modeling
assessment should: (1) assume that the current physical characteriz 'les (u.g., Important
surface features, soils, geology, hydrogeology, meteorology, and ecology) will continue
to exist at the site; (2) take into account for each particular radionuclide that is a site.
related contaminant, the following factors:

. radlouctive decay und the ingrowth of radionctive dccoy products when
assessing risk levels;
. the year of penk concentration in the ground waier when nsscssing protection

(e 4., remediating previous conamination and preventing future contamination)
0. ground watey, and;
. the year of penk dose when nssessing dose lmits; and,
(3) model the expected movement of radioactive material at the site both within mediu
(L., soil, ground waler, surface water, sediment, structures, air, blota) wd to other
medin,

)

Hin neaking decisions on ground waler prutection, delsion makers should consult the yuidance provided in

“Presumptive Response Siratagy and Ex Sty Treatment Technologles for Contaminsted Ground Waler at CERCLA Sites"
(OSWER Direclive No. 9355,7-04) October 1996,

V3o further Information regurding the basts for this recommendation, see U.S, EPA, “Risk Assesiment Quldance for
Superfund Volume | Humun Health Evaluation Manual (Part A) Interim Flnnl.“ EPA/IS40/1489/002, December 1989, pp,
{0.22 and 10,24,
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FURTHER INFORMATION

The subject matter specialists for this directive are Jeffrey Phillips of OERR and
John Kurhnak of ORIA. General questions about this directive, should be directed to
1-800-424-9348, .

Attachments

Addressees
National Superfund Policy Manugers
Superfund Branch Chicfs (Reglons 1-X) ,
Superfund Branch Chiefs, Office of Reglonal Counsel (Regions 1-X)
Radiation Program Managers (Regions I, IV, V, VI, VII, X)
Radiation Branch Chief (Region {I)
Residentinl Domain Section Chief (Region 1)
Radiation and Indoor Air Progrum Branch Chief (Region VIII)
" Radintion and Indoor Office Director (Region 1X)
Federal Facllitles Leadership Councit
OERR Center Directors

CC:
Jim Woolford, FFRRO
- Elizabeth Cotsworth, OSW
Craig Hooks, FFEO
Barry Breen, OSRE
Joanna Gibson, HOSC/OERR
Earl Salo, OGC




Attachment Az

Lilely Federat Radiation Applicable or Relevant and Appropriate Reguirements
(ARARs)

Hhe sttached diait table of Fedesal stindards is a listing of Federal radiation regulations that say be “Apphicable or Relevant und
Approprate Requirarents™ (ARARs) for Supestund response actions. This list is not a coniprehensive list of Federal rudiation
stantinds, Tomst alse be cudioned i the selection of ARARS is site-specific and those site-specific determinations may differ trom
e atachud wnadysis for some o the following ARARs.

Liliely Federal Radiation (AEA, UNMTRCA, CAA, CWA, SDWWA) ARARs

When is standard

Applicable When is standard
- otentially a Relevant
Standard itati P -
) Citation {Conduct/Operation and Appropriate
or Level of :
1 Requirement
Cleanup'}
q el
Maxisum contanyiman fevels (MCLs). Drinking { 40 CFR 141 Rarely: Atthe op where | Where pround or surface water
wates regunaticis dasigad 1 protect human water will be provided is considered a potential or
Eealils from the potential adverse effeats of Jimclly to 25 or more curreat source of drinking
drinkng water contamizants. pecple or will ke supplied | water
to 15 or more scrvice
connections.
Concentration iits for liquid efMucats from 10 CER 410 Very Unlikely: Appliesto | Discharges ta surface waters
Lacilities that extract and process uranjun, Subpart C surface water discharpes | of some kinds of radioactive
radiun. and vanadium ores. {from certain kinds of waste.
mines and mills
-i-
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Whenis staﬁdard

State Witer Qeulity, Standands (WQS).
UriteriaStambangs Gun protection of aguatic Life
and ‘ot human health Jepending apen the
destpnated water use.

Critenia: Report
ol the Natjonmal
Technical
Advisory
Committee to thie
Secretary of the
Intentor; April 1,
1968,

CERCLA site to surface
water. {(7/0)

Likely Federal Riadiation (AEA, UMTRCA, CAA, CWA, SDWA) ARARS

.When is standard

- Applicable .
- ; . potentially a Relevant
Standard Citation (andufg‘?e[;zrfatlon and Appropriate
‘z{leanup‘] Requirement _
Federal Water Quality Criteria (FWQC) and Witter Quality Discharge from a Restoration of contaminated

surface water. (1.C)

Concentration finuts for cheanup of rdium-226,
rdian-228 . and thorfum o suil at inactive
.

araniun processing sites desipnated for eemedial
action *

40CFR
192.12(a).
192.32(b)(2), and
19241

Never: Standards are
applicable only o
UMTRCA sites that are
exempt from CERCLA

Sites with soil contaminated
with radivm-226, radium-228,
and/or thorium

*For further information, see OSWER directive entitled “Use of Soil Cleanup Criteria in Subpart B of 40 CFR Part 192 as

Remediaton Goals for CERCLA siies.™

-2
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Likely Federal Radiation (AEA, UMTRCA, CAA, CWA, snwA) ARARs

~
'IJ
i dard Z
a
Whi’; psms:;ab';e d When is standard =
' otentially a Relevant =
Standard Citati c jon | P X 2
itation {Conduct/Operation and Appropriate 2
or Level of Requirement 2
Cleanup') o i &
I L - - - . 4
Combinal exposure limits or cleanup of rdon J0CFR Never: Standards are Sites with radioactive z
dean pf'udl:_gh; in buildings o inactive uranium 192.82(b){(1} and | applicable only to contamination that is curreutly, -
provessing sites dosiprated for cemedial action 192.41(b) UMTRCA sites thatare | or may potentially, result in a
exempt from CERCLA radon that is caused by site 8
related contamination
migrating from the soil inta
B buildings
('mj;q:cnlmliun limits for cleanup of pgamma 40 CFR Never: Standards are Sites with radioactive
K "J"“i“_“ in 'j"i’dings al imactive vranium 192.12(b)}2) applicableonly to - contamination that is currcatly,
processing sites desipnated for remadial action UMTRCA sites thatare | or may petentially, cmit
' exempt from CERCLA pamma radiation
!X'sign rajuirements for remedial act’ons that 40 CFR 192.02 Never: Standards arc Sites with radon-220 or radon-
involve disposal far contralling combined applicable ocly to 222 as contaminants which
releases of radon-220 and radon-222 1o the UMTRCA sites thatare | will be disposed of on-site.
atmosphere at inzctive uraniem processing sites exempt from CERCLA ’
devignated for remedial action
- I
- g
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o
=
2
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Likely Federal Radiation (AFA, UMTRCA, CAA, CWA, SDIVA)ARARs

Whi\r;;snz;ab';: 4| - Whenisstandard
Standard Citation {Conduct/Operation potentially a Re_!evant
or Level of and Apprapriate
Cleanup') Requirement

Patamuve objectives for the fand disposal of
fow lovel ediactive waste t1LAWV),

10 CFR 6141

Unlikely: Existing
ticensed LW disposal
sites at the time of license
renewal (L.C)

Unlikely that this veould
occur,

Previously closed sites
cantaining LLW il the waste
will be permanently Ieft un
site.

Natwnal Emussion Stambands for {lazardous Air - { 40 CFR 61 Aifrbome enissions Cleanup of ather sites with
Pollutants INESHAPs) tmder the Clean Air Act, | Subparts Hand [ | during the cleanup of radioactive contamination.
thai apply o radionuchiles, Federat Facilities and
licensed NRC facilities.
' (CO)
Ranliological critezia for hicense tennination. 10 CFR 20 Existing licensed sitesat | Previously closed sites.
Subpant E the time of license
tzemination. (LC)

! Conductfoperation (CA)) refers to those standards which are typically ARARs fer the conduct of operatian of the remedial action.

Level of Cleanup (L/Cy refers to those standards which are typically ARARS for determining the fina! level of cleanup.
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August 20, 1997

Attachment B: P
Analysis of'what Radiation Dose Limit
is Protective of Human Health '
at CERCLA Sites '
{Including Review of Dose Limits in
NRC Decommissioning Rule)
Introduction

The Nuclear Regulatory Commission (“NRC") has finallzed a rule titled
“Radiological Criteria for License Termination" (see 62 FR 39058, July 21, 1997), EPA
has determined that the dose limits established In this rule generalty will not provide a
protective basis for establishing preliminary remediation goals (“PRGs")under the
Comprehensive Environmental Response, Compensation and Liability Act
("CERCLA").! The NRC rule sets an allownble cleanup level of 25 millirem per year
effective dose equivalent (EDE) (equivalent to approximately 5 x 10 lifetime cancer
risk) as the primary standard with exemptions allowing cleanup levels of up to 100
millirem per year (mrem/yr) EDE (cquivalent to approximately 2 x 10 lifetime risk).?
While the NRC standards must be met (or waived) at sites where it is applicable or
relevant and appropriate, cleanups at these sites will typically have to be more protective
than required by the NRC rule dose lmits In order to meet the requirement to be
protective established in CERCLA and the 1990 revisions to the Nitlonal Oil and
Hozardous ‘Substanccs Poillution Contingeney Plan 1“NCP").}

Protectiveness for carcinogens under CERCLA s generally determined with
reference to a cancer risk range of 10 to [0 deemed acceptable by EPA, Consistent
with this risk range, EPA has considered cancer risk from radintion in a number of
difTerent contexts, and has consistently concluded that levels of 15 mrem/yr EDE (which

'_Scu tetier, Carol Brownee, Administrutor, EPA. to Shirley fuchson, Chafrman, Nuglenr fegulutory Commission,
February 7, 1997,

3 Throughous this analysis risk estimales for dose levels wore derlved usiny u rlsk ussussment methodology consisient
with CERCLA guldance far assessing risks,

Ysimitarly, guldance thit provides for radiation cleanups outside the risk rnye ts yenerally not protective and thould
ant he Used to establish preliminuey remediation goule -

..
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cquate to upproximately a 3 x 10~ cuncer risk) or lesy ure protective and achlevable,!
EPA has explicitly rejected livels above 15 mrem/yr EDE as belny not sutficlently '
protective, ‘

The dose levels established in the NRC Decommissioning rule, however, ore not
based on this risk range or on an analysis of other achlevable protective cleanup levels
used for radiution and other carcinogenic standards, Rather, they are based on a different ,
framework for risk munagement recommended by the Interntionnt Commission on
Radiation Protection (ICRP) and the Nutional Council on Radlation Protection und
Measurements (NCRP), NRC's application of this framework starts with the premlse thut
expasure to radlation from all mun-made sources, excluding medical and noturnl
background exposures, of up to 100 mrem/yr,, which equates to a cancer risk of 2 x 104,
is ucceptable. Based on that premise, It concludes thut exposure from decommissloned
tacilitles of 25 mrem/yr, which equates to a cancer risk of approximately 5 x 10, Is
acceptable, and allows the granting of exceptions in certaln instancss permitting exposure

up to the full dosage of 100 mrenvyr from these facilitles, EPA has curctully reviewed ,

the basis for the NRC dose levels and does not belleve they are generully protectlve
within the framework of CERCLA und the NCP, Simply put, NRC hus provided, und
EPA is awarc of) no technical, polley, or legal rutionale for treating radlation risks .
differently from other risks addressed under CERCLA and for allowing radiation risks so
far beyond the bounds of the CERCLA risk range.

*1t should be noted thut 18 mrenvye Is a dose kevel, not o media remediation level, Accordingly, this fevel uoulp be
achieved at CERCLA slies through approprinie sitesspecific comblnations ol active remediation and land-use restrictions to
ensura no unsccuplable exposures,

t2
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1. Rationale for 15 mrem/yr as Minimally Acceptable Dose Limit

To determine an ncccpmblc residual level of risk from residual radioactive
materials following a response action thut would be protective of human health, EPA
examined the precedents estublished by EPA for aceeptable exposures to radiation in
regulations and site-specific cleanup decisions in light of the CERCLA risk range for
carcinogens, EPA's conclusion Is that to be considered protective under CERCLA,
remedial actions should generally attain dose levels of no more than |5 mrem/yr EDE for
those sites at which a dose assessment is conducted. This dose level corresponds toan |
excess lifetime cancer risk of approximately 3 x 10, '

1.1 The CERCLA risk range

Under CERCLA, all remedies are required to attain cleanup levels that “at o
minimum, . . assure protection of human health and the environment.” CERCLA
§121(d)(1). The NCP provides that, for carcinogens, preliminary remediution gouls
should generally be set at levels that represent an upper-bound lifctime cancer risk to an
individual of between 10+ and 104, 40 CFR § 300.430(c)(2)(I)(A)(1), This rcgulutory
level was sct based on EPA's conclusion that the CERCLA protectiveness mandate is
complied with “when the amount of expostre Is reduced so that the risk posed by
contaminants is very small, L., at an acceptable level, EPA's risk runge of 10 to 10+
represents EPA ‘s opinion on what are generally acceptable levels,” S5 Fed, Reg, at 8716
(March 8, 1990), EPA's adoption of this risk range was sustalned it judlcial review of

the NCP. State ofOhlo v, EPA, 997 F.2d 1520, 1533 (D.C, Cir. 1993),

Under appropriate circumstanc.s, risks of greuter than | x 10 may be seceptable,
CERCLA guidance states that "the upper boundury of the risk runge {s not a discrete line
at 1 x 10, although EPA generally uses | % !0 in muking risk management decislons.
A spcclﬁc risk estimate around 10 may be consldered acceptuble 1F justfied based on
site-specific conditions."* Other EPA regulatory programs huve developed o similar
approach to determining ncceptable levels of cancer risk, For example, In o Clean Alr
Act rulernaking establishing NESHAPs for NRC Heensees, Department of Energy
facllities, and many other kinds of sites, EPA concluded that o risk luvel of'*3 8 10y
essentially equivalent to the presumptively sule level of 1 x 104" 54 Fed, Rey, ut 51677
and 51682 (December 15, 1989). EPA explichtly rejected a risk level of 5,7 x 10 ay not
belng cquivalent to the presumplively safe level of 1 & 107 (In the case of elemental
phosphorus plants) In this rulemaking, 54 Fed, Rey, at §1670,

YRole of the Buellne Rish Assessntent In Superfund Remedy Selection Declslons® from EPA Assisiont Adminiirator Don
R, Clay, Apell 22, 1991,

.3
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1.2 Prior rulemaking decisions ‘

EPA has examined the protectlveness of varlous radiation levels on o number of
occasions. tn each case, EPA's determination of what constitutes an adequate level of
protection was reached in a manner consistent with EPA's regulation of other
carcinogens, The conclisions from these effors support the determination that 15~
mrem/yr EDE should generally be the maximum dose level allowed at CERCLA sites,
For example, EPA's Environmental Radiation Protection Standards for Management and
Disposal of Spent Nuclear Fuel, High-Level and Transuranic Rudioactive Wastes ("High-
Level Waste Rule,” 40 CFR Part 191) sets a dosc limit of' IS mrem/yr EDE for all
pathways.

In addition, EPA sct an effective dose equivalent of 10 mrem/yr EDE (excluding
radon-222) for air emissions of rrdionuclides from federal facilities, NRC licensees, and
uranium fuel cycle facilities under the National Emissions Standards for Hazardous Alr
Pollutants (NESHAP, 40 CFR Part 61), This lower limit included all air pathways, but
excluded releases to surface und ground waters,

Nat all EPA rules apply the current dose methodology of ctiective dose cquivalent
(EDE). A dose limitof 15 mrem/yr EDE is ulso consistent with the dose levels allowed
under older muiti-media standards that were based on the critical organ approach to dose
limitation. Critical organ standards developed by EPA and NRC consist of'a combination
of whole body and critical organ dose limits, Three of these cuitical organ standards ‘
(EPA’s uranium fuel cycle rule, 40 CFR 190.10(a), developed for NRC licensees; NRC's
low level waste rule, 10 CFR 61.41; and EPA's management and storage of high level
waste by NRC and agreement siates rule, 40 CFR 191,03(n)), referred to here as
*25/75/25 meem/yr® dose limits, are expressed as 25 mrem/yr to the whole body, 75
mrem/yr to the thyroid, and 25 mrem/yr to any critical organ other than the thyroid, One
standard (EPA's manugement add storage of high level waste by DOE rule, 40 CFR
191.03(b)), referred to here as a *25/75 mrem/yr™ dose limit, is expressed as 25 mrem/yr
to the whole body and 75 mrem/yr to any critical organ (including the thyroid), To
compare the dose level allowed under standards expressed in terms of EDE with the dose
levels allowed under the critical organ approach to dose limltation, EPA has analyzed the
estimated cffective dose equivalent levels that would result if sites were cleaned up to the
numerical dose limits used in these standards.® The analysis indicates that if sites were
cleaned up under u 25/75/25 mrem/yr dose limit, the residual contamination would
correspond lo approximately 10 mrem/yr EDE, For siies cleaned up under a 25/75
mrem/yr dose limit, the residual contamination would correspond to upproximately 15 .

fComparlson of Critlcal Oryon and EDE Radigtion Dose Rae Limits for Situations lnvolving Contaminated Land®
Office of Radlation and Indoor Alr; April 1997,
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mrem/vr EDE. These findings are similur to those mentioned {n the preatnble to the high-
level waste rule (40 CFR Part 191; Decermnber 20, 1993; 58 FR 66402), [n that

rulemaking, EPA noted that the dose limit of 25 mrem/yr to the whole body or 75

mrem/Yr to uny critical organ, which was used {n u previous high-level waste rule

(September 19, 1985; 50 FR 38066) corresponds to'the sume level of Hsk as that '
associated with u 15 mrem/yr EDE, A cleanup [evel of |5 mrem/yr EDE Is thus generally
conslstent with all of these other standards, although there ure minor dMerences.

Finally, standurds lor the cleanup of certaln tadiosctively contuminated sltes have
been {ssued under the Uranium ML Tulllngs Rudlation Control Act (UMTRCA), P.L.
95-604. Those standards are codified ut 40 CFR Part 192, Among other provistons, the
UMTRCA standacds limit the concentrution of radium-226, rudlum-228, thorfum-230 und
thorium-232, within |5 centimeters (¢m) of the surface to no more than § pleoCusies per
gram (pCl/y) over background, They ulso [imit the concentrution of these rudionuclides
below the surface to no more than |5 pCl/y over background, Since these stundards were
develaped for the specific conditions found at the mil sites to which they upply (for
example, all mill sites are required by law to remain {n federal control), carrelating these”
concentrations to dose requires a site-specific determination considering both the
distributlon and nature of contuminants at the site and the selected land use, Therefore,
thoye standards arc lesy relevant for determining (15 mrem/yr EDE is conslstent,
However, analysis indlcates that the cleanup of UMTRCA sites ls consistent with the
minimally acceptable dase limit of 15 meem/ye EDE under o residential exposure
scenarfo for radium-226, radium-228, und thorlum-232, und is much more stringent lor
thorium-230,7 For land uses other than residentiul (e, commercial/industrial,
recreational) the UMTRC.A cleanup standurds are more stringent {or all four
radlonuclides.!

1.3 Site-Specific Decisions

EPA has examined the cleanup decisions made under Superfund to address sites
contaminated with radioactive wastes, Many of these cleanup actions used the UMTRCA

TReassessment uf Racium and Thorinm Soid Concenmrntions and dmnial Dose Rates, OMee of Radiatlon nnd Indoor
Alryduly 22, 1996,

A level of 18 meenvyr 1 aly ) suppuned by EPA's diafl Federal [idiatlon Proivetion Culdunce for Exposure of the
Cunernl Publle {59 FR 66414, December 2, 1994), The dralt guldunes recomemends that the muxlmumn duse (o individuals
from specific sources or caieyories of suurces be eslablished as small fractions of & 100 mrem/yr Upper hound an doses (rom
all current and potential fulure sources combined, and cltes the regulations that are diecussed (n Seetlon 1.2 uf this puper us
appropriate implementation of this recommendation, Al of the regulutory exunples clted suppaet the selectlon of ¢leanup
levels al 12 mremvyr or less, However, because this guldance Iy In draft form and s subject (o continued revivw within EPA
prior to linalization, it should not be used as a basls for establishing accepinble cleanup levels,

.5
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cleanup standard (40 CFR Pant {92) as an ARAR Some of' the sites used Stnte
regulations as ARARs. For a number of major DOE cleanup actions such as those at the
Hanford rescrvation and Rocky Flats, a |S mrem/yr EDE cleanup level has been decided
upon or proposed. [n other cuses of CERCLA radiation cleanup actions thut are not based -
on ARARSs, cleanup levels between | x 107 and 1 x 10 have been sclected (Bomark, NI
Fernald, OFl; Charleston Naval Shipyard, SC; and Mare Island Naval Shipyurd, CA),
Overall EPA finds that u 15 mrem/yr EDE level (with a risk o' 3 x 10) Is at the upper
end of remcdiation levels that have generally been selected at rndlonctwclv contaminated
CERCLA sitcs
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2.0 . Dose Limits In NRC's Rule are not Protective.

EPA reviewed the dose limits that are contnined in NRC's Rudlological Criterta
for License Termination (see 62 FR 39058, July 21, 1997). The NRC rule allows a
cleanup level of 25 mrem/yr EDE (equivalent to approxxmatclv 5% 10 lifetime risk)
with exemptions allowing cleanup levels of up to 100 mrem/yr EDE (cquivalent lo
approximately 2 x 107 lfetime rigsk). These limity are beyond the upper bound of the risk
range generally considered protective under CERCLA. [n additlon, they prcscm' risks
thut are higher than levels EPA has found to be protective for carcinogeny in general and
for radlation, in particular, in other contexts. EPA has no technical or policy busw to
conclude that these levels are protective under CERCLA.

The risk levels corresponding to the 25 to 100 mrem/yr EDE range allowed by the
NRC rule (5 % 107to 2 x 107) ure unucceptubly high relative to | x 107, which [« the risk
level generally used as the upper boundary of the CERCLA risk range for making risk
management decisions at CERCLA siles. This determination is consistent with EPA's
explicit rejection of a risk level of 5,7 x 107 for elemental phosphorus plunt in the
preamble tor a NESHAP rulemaking (54 FR 51670). [n the same preamble, EPA stated
that u risk level of "3 x 10" is essentially equivalent to the presumptively safe level of 1 x
107" (54 FR §1677). 1t was during this same NESHAP rulemaking that NCRP (irst
recommended to EPA its regulatory scheme (a dose limit of 25 mremv/yr EDE for a single
source that {f met would not require analyzing other sources, otherwise u dose limit of
100 mrem/yr EDE {rom all sources comhined) that NRC cites as a source for the
regulatory upprouch tuken in its decommissioning rule.” EFA rejected NCRP's
recommended rcgulntory scheme, and promulgated dose limits of no more than 10
mrem/yr EDE in its NESHAP rulemaking for radionuclides, while concluding that
“individual dose lcvels greater than 10 mrem/y ede are inconsistent with the requirements
of section 112" of the Clean Air Act. 54 Fed, Reg. at 51686.

The documentation and analysis supporting the NRC rule dose levels provide no

basis for such a significant departure from the CERCLA risk range. Indecd, ay discussed
ubove, EPA's pust analyses and experience have demonstruted that exposures of 15
mrem/yr EDE or less arc attainable and that such a departure ls unwarranted, A dose
limitof 25 mrem/yr EDE represents nlmost a doubling of the allowable risk from
previous radiation rulemakings; the risk represented by u dose limit of 100 mrem/yr EDE
is seven times as high as previously allowed. As note in Section 1.2, a dose limlt of 25

~ mreem/s - eftective dose equivalent Is Inconsisient with the dose levels allowed under oldes

%“Control of Alr Entlssiony of Rudionucides” NCRP Positlon Statement Nu. 6, ‘The report clied by NRC, NCRP

Mo, 116, merely references this previous NCRP positlon statement,
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‘standards ustng o previous dosc mcthodolo;,y (multismedia stnndmds that were bused on
the critical organ approach to dose limitation), I these older dose standards were to be

applied to the cleanup of contaminated sites, the average dose level would correspond to

upproximutely (0 or 15 mrem/yr EDE on average,® Also, analysis indicates that the

cleanup of UMTRCA sites using the 5 pCi/g and 15 pCl/g soil standards under 40 CFR -

192 is consistent with an ypper bound of 15 mrem/yr EDE under a rural residentinl
exposure scenirio (or radium-226, radium-228, und thorium-232, and s much more
stringent for thorlum-230." For land uses other then residentlal (e.g., -
commercial/industrial, recreutional) the UMTRCA cleunup standards are more stringent
for all four rudlonuclidea R Lo

1% Compurison of Critical Orgon and EUE Radlatlon Dosc Rate Lltlts for Situations lnvolvlm, Contaminuted Land"

OfMice of Radlation and {ndoor Alry Aprll 1997,

" reussessnent of Ruddiim ained Thorlum Soll Concemtratinons and 1nmal Dase Rares, OMee of Rudiution and Indoer

Alr, July 22, 1996,
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